Design of Beach Cleaner Tipper Device Based on Visual Prototyping by 范增伟
学校编码：10384                                分类号______密级______ 






硕  士  学  位  论  文 
 
基于虚拟样机的沙滩清洁车自卸装置设计 





指导教师姓名： 黄红武  教  授 
葛晓宏  副教授 
 
专 业  名 称： 测试计量技术及仪器 
论文提交日期： 2011年 5月 
论文答辩日期： 2011年 6月 
学位授予日期: 2011年   月 
  
答辩委员会主席： ___________ 







































声明人（签名）：             


































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于 2014 年 6 月 30 日解密，解密后适用上述授权。 






声明人（签名）：             
















































































Beach cleaning related to the city image. It is difficult to meet the rapid 
development of beach tourism by traditional manual cleaning. Currently, there is no 
beach cleaner with mature technology in domestic market, and the independent 
research and development of beach cleaner is almost unprecedented. With a high cost, 
still the imported beach cleaner is insufficient on part of the technological support and 
untimely on part of after-sale service. In order to solve the problem of beach cleaning 
in coastal city, it is an effective way to research and develop the effective beach 
cleaner with low price independently.  
This article begins with an overview of the present research of beach trash, its 
processing method and the beach cleaner at home and abroad, which make clear the 
main task of beach cleaning-up and points out the necessity to the research and 
development of beach cleaner. 
In order to seek a higher research starting point and more advanced design 
methods, the evolution of product development process has been summarized. 
Product development based on virtual prototype is high in efficiency and low in cost. 
ADAMS software is one of the ideal development tools in this area. 
After analyzing the design requirements and overall layout, the tipper device has 
been preliminarily designed with UG. The assembly model is an important basis for 
follow-up analysis and optimization. 
To test the performance of the preliminary design, the unloading process was 
simulated in ADAMS. Further, the mechanism parameters were optimized, and finally 
the model meeting the design requirements was figured out in the present research. 
The hydraulic system of tipper device was designed, and machinery-hydraulic 
co-simulation in ADAMS/Hydraulics ensures that the hydraulic system meet the 
power requirement of the tipper device. 
To ensure the tipper device has appropriate strength and stiffness, a key part of 
tipper device has been analyzed and topologically optimized by using ANSYS 
software. Based on the optimization results, the part was modified. The new part 
meets the requirements of strength and stiffness, and it is lighter and easier to weld 
than before. 
  The research results in this paper provide the structure and size for research and 














ideas to improve performance of beach cleaner tipper device. With an important 
practical significance and some economic benefits, it establishes foundation for 
independent research and development of beach cleaner. 
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